A case of desquamative interstitial pneumonia (DIP) has been studied by electron microscopy in order to determine the nature of the alveolar cells. Those lining the alveolar walls proved to be granular pneumocytes (type II alveolar epithelial cells) while cells free in the lumen were alveolar macrophages. The brief literature describing the electron microscopic findings in DIP is reviewed. All workers agree that the lining cells are granular pneumocytes and most report a mixed free cell population with the emphasis shifting from desquamated epithelial cells to macrophages. In the present case asbestos bodies were also found in the lung, suggesting that DIP is not a specific disease entity.
A case of desquamative interstitial pneumonia (DIP) has been studied by electron microscopy in order to determine the nature of the alveolar cells. Those lining the alveolar walls proved to be granular pneumocytes (type II alveolar epithelial cells) while cells free in the lumen were alveolar macrophages. The brief literature describing the electron microscopic findings in DIP is reviewed. All workers agree that the lining cells are granular pneumocytes and most report a mixed free cell population with the emphasis shifting from desquamated epithelial cells to macrophages. In the present case asbestos bodies were also found in the lung, suggesting that DIP is not a specific disease entity.
Desquamative interstitial pneumonia (DIP) was first described by Liebow, Steer, and Billingsley in 1965. It was distinguished histologically from other forms of interstitial pneumonia by an abundance of cells filling and lining the alveolar spaces and by relatively little thickening of the alveolar walls, while clinically the disease was notable for a good response to steroids. Scadding and Hinson (1967) challenged the view that DIP represented a specific entity and regarded its features as forming merely one end of a spectrum of changes seen in diffuse fibrosing alveolitis; such cases they term the desquamative type of fibrosing alveolitis. Until the causation and pathogenesis of interstitial pneumonia are better understood this question will remain arguable. Greater agreement has been reached on the beneficial effects of steroids, and whatever terminology is favoured, it is therefore important to recognize the pathological changes so that proper therapy may be instituted. For this reason, the status of DIP is now widely accepted in clinical practice.
Another debatable question concerns the nature of the alveolar cells, and to those workers interested in the cytological composition of the lung and the dynamics of its respective cell populations this matter is of considerable importance. The term 'desquamative' is used to imply derivation of the free cells from the alveolar lining cells, but it is recognized that light microscopy is incapable of accurate cytological characterization (Liebow et al., 1965; Scadding and Hinson, 1967) . Preliminary ultrastructural studies led the original workers to believe that the free cells were epithelial in origin, but it was admitted that the electron microscopic evidence was fragmentary and the fine structural appearances were neither described nor illustrated. Support for the free cells being desquamated type II alveolar epithelial cells (granular pneumocytes) came from a case studied by Goff, McNary, and Gaensler (1967) , but unfortunately their illustration of a free granular cell appears to show the dense bodies of an alveolar macrophage rather than the lamellar inclusions characteristic of a granular pneumocyte. The ultrastructural distinction between these cell types was clearly recognized by Shortland, Darke, and Crane (1969) and in their case of DIP both granular pneumocytes and macrophages were found free in the alveoli, with the former predominating. Brewer, Heath, and Asquith (1969) also drew a clear distinction between granular and phagocytic pneumocytes, and in their case both cell types were again found free in the lumen, but macrophages predominated. Very similar findings were reported in two cases of DIP carefully studied by Leroy (1969) . The only other electron microscopic study of DIP of which we have knowledge is that of Farr, Harley, and Hennigar (1970) . These workers reported that macrophages make up 90% of the intra-alveolar cell population.
It is clear, therefore, that the few cases of DIP studied with the electron microscope provide contradictory evidence on the nature of the free alveolar cells. We now report a further case of DIP and pay particular attention to the electron micro-324
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CASE REPORT
A 48-year-old man presented with a six-month history of gradually increasing dyspnoea and joint pain. He gave no history of productive cough, chest pain, allergy or contact with domestic pets. Although employed in a dockyard he had no known direct contact with asbestos. He had smoked 10 cigarettes per day until one year previously. Eight years earlier he had undergone gastrectomy for peptic ulceration but had otherwise been a fit man.
On examination he had diminished air entry at both lung bases. Finger clubbing was noted and there was swelling of the elbow and metacarpophalangeal joints.
Laboratory investigations included the following: Hb 9 4 g/100 ml; ESR 34 mm/hr (Westergren); fluorescent antibody to antinuclear factor positive; Rose Waaler test negative; arterial blood gases-pH A chest radiograph showed fine nodular shadowing at both lower zones and to a lesser degree in the midzones. There was no radiographic evidence of arthritis or pulmonary neoplasm. A lung biopsy, described in detail below, was reported as showing desquamative interstitial pneumonia. The anaemia responded to iron, his symptoms improved, and he was able to return to work. It was therefore decided to withhold steroids. One year later the patient was clinically well. The most recent chest radiograph showed no alteration in the lung picture.
PATHOLOGICAL FINDINGS
The excised piece of lung tissue measured 3 X 2 X 1 cm. It was fixed in 10% formalin and half the specimen was processed for light microscopy. Paraffin sections stained with haematoxylin and eosin showed filling of almost all the alveoli and bronchioles by large eosinophilic cells of variable shape, which occasionally assumed a multinucleate giant cell form (Figs 1 and 2) . Some of the intraalveolar cells showed mitotic activity and many contained a brown pigment which gave a strongly positive periodic acid-Schiff reaction. As well as these intraluminal cells, many alveoli were lined by prominent cells which appeared to form a cuboidal epithelium (Fig. 2) (Fig. 1 ).
All these features are characteristic of DIP. Discrepancies, however, were found on staining for iron. The brown pigment in the free cells is characteristically PAS-positive and Perls-negative but in the present case both these reactions were strongly positive. Furthermore, the Perls' reaction enabled us to identify scanty ferruginous bodies, probably representing asbestos (Fig. 3) formalin; we have previously found that immediate fixation in commercial formalin is less damaging to ultrastructural detail than even quite short delays in fixation (6 hours) or processing to paraffin, both of which seriously disturb cellular fine structure.
Electron microscopy confirmed that the alveoli had a cuboidal epithelium (Fig. 4) . The epithelial cells were attached to each other laterally by tight junctions, and on their deeper aspect they adhered to a basement membrane. Their free surface was covered by microvilli, while osmiophilic lamellar inclusions in the cytoplasm varied in number from scanty to numerous. A rich rough-surfaced endoplasmic reticulum, moderate numbers of mitochondria, and small numbers of multivesicular bodies were also present. These cells clearly belonged to the class of alveolar epithelial cell known as the type II or granular pneumocyte (Sorokin, 1966; Meyrick and Reid, 1970) . The flattened type I or squamous pneumocytes which normally cover most of the alveolar surface had therefore transformed or given way to type II pneumocytes, which were greatly increased in number. Occasionally this otherwise simple granular cell epithelium was found to be stratified. Where this occurred the innermost cells had lost direct contact with the basement membrane and protruded far into the alveolar lumen. This suggested epithelial desquamation, but indirect contact with the basement membrane was nevertheless maintained in these sites through intact intercellular junctions with deeper cells (Fig. 5) .
Necessary to the concept of a cell being free in the lumen is lack of contact with the basement Some protrude far into the alveolar lumen but retain an indirect contact with the basement membrane by virtue of their intercellular junctions (arrowheads). They are therefore not free alveolar cells although tangential sectioning could easily give this impression. EM.L. and U. x 4,100. membrane either directly, or indirectly through intercellular junctions. By these criteria numerous intra-alveolar cells were truly free of the wall and were all of a type quite different from those described above. The free cells were often in close contact with each other but nevertheless were devoid of intercellular junctions. The surfaces of the free cells had no microvilli but were irregular and formed complex folds which interdigitated between one cell and another (Figs 6 and 7) . A prominent feature of the free cells was the presence of many membrane-bound dense bodies of varying shape and size (Figs 4, 6, 7, and 8) . The free cells had no lamellar inclusions but possessed a plentiful rough-surfaced endoplasmic reticulum. These features all correspond to those of alveolar macrophages (Karrer, 1958; 1960; Meyrick and Reid, 1970) .
Other features of note include interstitial thickening of the alveolar walls by varying degrees of fibrosis and histiocytic plasma cell and mast cell infiltration. Leroy (1969) noted interstitial cells penetrating the alveolar epithelium to reach the lumen. We have not observed this phenomenon in DIP but have recorded it in other conditions marked by alveolar macrophage accumulation (Vijeyaratnam and Corrin, 1971) . No asbestos bodies were found on electron microscopy. Other negative findings, possibly relevant to the aetiology of DIP, include a lack of change in the basement membranes, absence of any electron-dense deposits suggestive of immune material, and no recogniz- able viral or bacterial bodies. We agree with Patchefsky, Banner, and Freundlich (1971) that the viral-like inclusion bodies which have been reported in DIP are probably nucleolar structures (Fig. 5) .
DISCUSSION
Except for the presence of asbestos bodies and free iron, the present case complies with previously published descriptions of DIP and was accepted as such by Professor A. A. Liebow. Electron microscopy shows quite clearly that in this patient the great majority, if not all, the free alveolar cells are macrophages bearing no resemblance to either type of alveolar epithelial cell. Our case, therefore, compares very well with that of Farr et al. (1970) but contrasts with that of Shortland et al. (1969) . The cases of Brewer et al. (1969) and of Leroy (1969) occupy an intermediate position but, in having a predominance of macrophages, are nearer to the present case. A possible explanation for these varying reports is that the cellular 'desquamation' is a phasic phenomenon involving first one cell type and then the other (Crane, 1971 At present the nature of the free cells remains controversial but, of the six cases in which the fine structure is carefully described and well illustrated, macrophages preponderate in five (Table) . Doubt (Bhagwat and Conen, 1969; Vijeyaratnam and Corrin, 1972) . Lastly, the production of DIP by such diverse stimuli as these, coupled with the finding of asbestos bodies in the present case, lead us to believe that DIP probably represents the result of various noxious influences rather than a specific disease entity. However, DIP presents a characteristic histological pattern, the clinical implications of which warrant its separate recognition.
